Background and objective: Intensive care unit (ICU) acquired weakness (ICU-AW) is muscle weakness caused by neuromuscular dysfunction, which can cause muscle mass and muscle strength decline, and is one of the common complications of ICU. ICU-AW can affect patients' daily activities and long-term quality of life. We sought to understand the current knowledge, attitude and behavior of ICU nurses relative to ICU-AW, and analyze the factors influencing the knowledge, attitude and behavior. Methods: Design: A cross-sectional survey. A survey was conducted of 236 ICU nurses using a self-designed questionnaire. Results: The knowledge, attitude and behavior scores of ICU nurses were 17.05 ± 6.003, 17.47 ± 5.538 and 19.84 ± 5.100, respectively. Multivariate analysis showed that education level, previous exposure to ICU-AW and ICU-AW-related knowledge were the three factors affecting ICU nurses' knowledge of ICU-AW. Education level and previous exposure to ICU-AW were the two factors affecting attitude. Education level and ICU-AW-related knowledge were the factors influencing nurses' behavior (p < .05). Conclusions: ICU nurses have a lower knowledge and attitude score on ICU-AW and a higher score on ICU-AW intervention practice. Relevance to clinical practice: ICU nurses need to acquire more theoretical knowledge and deepen their understanding of ICU-AW, so as to prevent the incidence of ICU-AW.
Intensive Care Unit (ICU) acquired weakness (ICU-AW) is muscle weakness caused by neuromuscular dysfunction, and its essence is neuromuscular dysfunction, which can lead to decreased muscle mass and strength. [1] [2] [3] ICU-AW mainly manifests as muscular atrophy, paresis or quadriplegia, decreased reflexes, and difficulty in going offline, [4, 5] and is one of the most common complications for patients in the ICU, [6, 7] especially those receiving mechanical ventilation. [8] The results of a recent systematic review show that the incidence of ICU-AW is 32%-52%. [9] The incidence of ICU-AW in patients with mechanical ventilation for more than 4-7 days can be as high as 33%-82%. [1, 8, 10] ICU-AW is a relatively far-reaching sequela, [1, 4, 11] not only prolonging the hospital stay of patients and increasing their medical expenses but also affecting their ability to perform activities of daily living and long-term quality of life. [12, 13] Some research results show that the mortality of ICU-AW patients can reach 41% after discharge, and the physical function of their survivors is also significantly reduced, which greatly affects the quality of life of patients in the later period. [14] In recent years, ICU-AW has attracted the attention of critical care experts at home and abroad, and believes that its impact on patients in the later stage is profound. There-fore, this investigation aims to understand the current status of ICU nurses' knowledge, attitude and behavior concerning ICU-AW through a questionnaire survey, with the goal of providing a reliable basis for the formulation of systematic prevention schemes and offering a reference for clinical work.
SUBJECTS AND METHODS

Subjects
Convenience sampling was used and ICU nurses selected as the subjects of this survey. Inclusion criteria were: (1) ICU nurse with professional qualifications certificate; (2) nurse working in the ICU in Guangdong, China; and (3) the nurse provided informed consent. Nurses who were receiving inservice training, those who were on sick leave or maternity leave and those who were interns were excluded. The Institutional Review Boards of the relevant hospitals approved the study before it was begun.
Survey methods 2.2.1 Survey tools
(1) Demographic questionnaire form: This form was invented by our research team and included the items of age, gender, hospital level, post level, job title, education level and working experience in the ICU.
(2) Questionnaire on ICU nurses' knowledge-attitudebehavior about ICU-AW. With reference to relevant domestic and foreign literature and the opinions of experts, our research team designed questionnaire to test the ICU-AW knowledge, attitude and behavior of ICU nurses. The research team includes 6 members, including 3 with intermediate titles or above and 5 with bachelor degree or above. Before the survey, 20 ICU nurses were selected for presurvey, and 5 of them were adjusted. The final questionnaire consisted of three parts with a total of 28 items. 1) Knowledge. The 10 items in this section measured the nurse's grasp of ICU-AW concepts, diagnostic methods and risk factors. The total scores for this section ranged 10-30, with 3 points given for a right answer, 2 for an uncertain answer and 1 for a wrong answer. Higher scores indicated better mastery of the knowledge. The content validity index (CVI) of this section of the questionnaire was 0.886 and the Cronbach's α coefficient was 0.889, suggesting that it had satisfactory reliability and validity. 2) Attitude. This section included 10 items to assess ICU nurses' recognition of the importance of ICU-AW. The total score of this section ranged 10-50, with 5 points given for the answer "totally agree," 4 for "agree," 3 for "reluctantly agree," 2 for "disagree" and 1 for "totally disagree." Higher scores reflected a greater recognition of the importance of ICU-AW. The CVI value of this section was 0.906 and the Cronbach'scoefficient a was 0.900, suggesting that it had satisfactory reliability and validity. 3) Behavior. This section was made up of 8 items that sought to assess ICU nurses' implementation of ICU-AW preventive measures. The total scores ranged 8-32, with 4 points given for the answer "always," 3 for "often," 2 for "occasionally" and 1 for "never". The higher the score, the greater the implementation of ICU-AW preventive measures. The CVI value of this section was 0.875 and the Cronbach's α coefficient was 0.880, suggesting that it had satisfactory reliability and validity.
Data collection methods
Information was collected in October 2019 through the survey platform wjx.cn, and the questionnaires could only be submitted when completely filled in. To ensure the quality of the information collected, questionnaires answered in less than 1 minute and those with the same answers for all items were considered invalid and removed. In order to prevent multiple answers from one machine, only the first valid data filled from the same IP address were included. A total of 250 questionnaires were distributed and all were collected; 236 were valid, for a valid rate of 94.4%.
2.3
Statistical methods SPSS 21.0 software (IBM Corp., Armonk, NY) was used for statistical analysis, and statistical description was made using frequency, composition ratio and mean ± standard deviation. The t-test and one-way analysis of variance were conducted to compare the differences in ICU nurses in terms of their different scores in knowledge, attitude and behavior about ICU-AW. Multiple linear regression analysis was used to analyze the factors affecting ICU nurses' knowledge, attitude and behavior about ICU-AW. P<0.05 was taken to indicate statistically significant differences.
RESULTS
Demographic information
Of the 236 nurses enrolled into this investigation, there were 32 males (13.6%) and 204 females (86.4%); 66 (28%) were aged 20-25 years, 67 (28.4%) were aged 26-30 years, 84 (35.6%) were aged 31-40 years and 19 (8.1%) were aged > 40 years. In terms of job titles, 71 (30.1%) were nurses, 95 (40.3%) were senior nurses, 59 (25%) were supervisor nurses and 11 (4.7%) were co-chief nurses or above. In terms of nursing clinical ladder program, 23 (9.7%) were at post level N0, 67 (28.4%) at level N1, 57 (24.2%) at level N2, 61 (25.8%) at level N3 and 28 (11.9%) at level N4. In terms of education level, 18 (7.6%) had a specialized secondary degree, 60 (25.4%) had a junior college degree, 151 (64.0%) had a bachelor degree and 7 (3.0%) had a master degree or above. In terms of hospital levels: 8 (3.4%) were working in a level 1 hospital, 28 (22.3%) in a level 2 hospital and 199 (84.3%) in a level 3 hospital.
ICU nurses' scores of knowledge-attitude-behavior
about ICU-AW ICU nurses' average score of knowledge was 17.05 ± 6.003 (range 10-30), with the three highest scoring items being "basic concepts," "diagnostic methods" and "main risk factors." The average score of attitude was 17.47 ± 5.538 (range 10-42) and the three highest scoring items were "recognizing their ICU-AW knowledge inadequacy to meet the needs of clinical work," "accepting to include ICU-AW into the duty during the shift" and "being willing to join the ICU-AW management team." The average score of behavior was 19.84 ± 5.100 (range 8-32) and the three highest scoring items were "evaluating ICU-AW," "accumulating knowledge of ICU-AW at work" and "actively paying attention to ICU-AW situations in clinical practice."
Univariate analysis of ICU nurses' ICU-AW scores
Univariate analysis showed that the disparity in education level, hospital level, previous exposure to ICU-AW and ICU-AW-related knowledge learning led to different knowledge scores of ICU nurses. The attitude scores of ICU nurses were affected by disparity in age, job title, education level, hospital level, previous exposure to ICU-AW and ICU-AWrelated knowledge learning. Behavior scores were affected by whether ICU nurses had studied ICU-AW-related knowledge. The differences were statistically significant (p < .05), as shown in Table 1 . 
Multivariate analysis of ICU nurses' ICU-AW scores
Using the scores of ICU nurse's knowledge, attitude and behavior about ICU-AW as the dependent variable, we used the variables found statistically significant in univariate analysis as the independent variables and performed regression analysis. The inclusion level was 0.05 and the exclusion level was 0.10. The specific value assignment is shown in Table 2 . The results showed that education level, previous exposure to ICU-AW and ICU-AW-related knowledge learning were the factors affecting ICU nurses' knowledge score. Education level and previous exposure to ICU-AW were the factors affecting ICU nurses' attitude score. Education level and ICU-AW-related knowledge learning were the factors affecting ICU nurses' behavior score (p < .05), as shown in Table 3 . Table 2 . Independent variable names and assignments 
Independent variable Assignment
DISCUSSION
ICU nurses have a low level of ICU-AW knowledge
Our results showed that the average ICU-AW knowledge score of ICU nurses was 17.05 ± 6.003 (range 10-30), a low value, suggesting that ICU nurses had insufficient ICU-AWrelated knowledge, a result consistent with that of previous research. [11, 15] The top three scoring items were basic concepts, diagnostic methods and major risk factors, indicating that ICU nurses had a preliminary understanding of ICU-AW and had mastered its basic ideas, commonly used tools for diagnosis and main influencing factors. However, they had poor mastery of the clinical manifestations, preventive measures and secondary or potential risk factors for ICU-AW.
This situation may be attributed to the underdeveloped state of clinical research in China, so that ICU nurses experience a lag in their professional knowledge update. Meanwhile, multivariate analysis showed that education level, previous exposure to ICU-AW and ICU-AW-related knowledge learning were the factors affecting ICU nurses' knowledge score; specifically, the ICU nurses who had a higher education level [16] or those who had contact with or learning about ICU-AW also had a higher ICU-AW knowledge score. In addition, our survey found that ICU nurses were most willing to acquire ICU-AW-related knowledge through training (89%) or by attending academic conferences or lectures (54%). The qualitative research of Wu et al. [17] showed that ICU nurses were in urgent need of ICU-AW-related knowledge. Hence, nurse managers should include ICU-AW into the continuing education for ICU nurses and arrange the learning content according to the education level of ICU nurses. Moreover, lectures and guidance should be offered in various departments, measures adopted to actively support nurses pursuing further studies and incentives provided to encourage nurses to attend academic conferences and lectures, [18] with the goal of helping them acquire cutting-edge knowledge about ICU-AW and better serve in their clinical practice.
ICU nurses had a low level of attitude towards ICU-AW
The ICU nurses' average attitude score was 17.47 ± 5.538 (range 10-42), a lower value than that reported by Cai et al. [19] The top three scoring items were "recognizing their ICU-AW knowledge inadequacy to meet the needs of clinical work," "accepting to include ICU-AW into the duty during a shift" and "being willing to join the ICU-AW management team." However, the three lowest scoring items were "whether ICU nurses need to dynamically observe ICU-AW," "whether ICU nurses need to undertake assessment work" and "whether ICU nurses need to educate patients or their family members on ICU-AW-related knowledge." The above findings suggested that ICU nurses were aware of their lack of ICU-AW-related knowledge and willing to make changes. However, since the ICU is a special nursing unit and ICU nurses already have a heavy workload, they were reluctant to add ICU-AW to their daily assessment and dynamic observation schedule. Our multivariate analysis also demonstrated that education level and previous exposure to ICU-AW were factors influencing attitude, indicating that having more education and having ICU-AW-related learning experiences led to a higher attitude score. Therefore, it is recommended that nurse managers strengthen the study of ICU-AW theoretical knowledge and allow highly educated nurses to serve as role models in preventing ICU-AW. Moreover, they should incorporate more ICU-AW-related knowledge in clinical teaching, so that nurses will attach more importance to preventing ICU-AW and be more willing to carry out relevant behaviors in clinical practice.
ICU nurses had a high level of behavior about ICU-
AW Our survey results showed that the average behavioral score was 19.84 ± 5.100 (range 8-32), the highest scoring section of the questionnaire. "Evaluating ICU-AW," "accumulating knowledge of ICU-AW in the workplace" and "actively paying attention to the ICU-AW situation in clinical practice" were the top three scoring items in this section, indicating that ICU nurses had good compliance, strove to accumulate knowledge at work and actively evaluated patients' ICU-AW. However, the four items that had the lowest scores were "whether to communicate with patients about muscle strength at work," "reporting patients' muscle strength information to doctors," "providing guidance for patients or their families about early exercise" and "timely evaluation of the effect of nursing intervention on patients' early activities." Correlational research has also suggested that ICU nurses have poor implementation of ICU-AW preventive measures. [2, 20] Thus, it can be concluded that ICU nursing teams still need to enhance training and education on the prevention, intervention and evaluation of ICU-AW, in order to improve nurses' implementation of these measures. In addition, the nurses surveyed also reported that relevant standard processes and intervention schemes for ICU-AW are yet to be developed, so that the lack of a relatively complete system hindered their ability to implement the measures. The research results of Gao et al. [21] echo this finding. They found that the lack of rehabilitation physicians in the ICU to evaluate ICU patients' neuromuscular status and guide their early activities led to unsatisfactory ICU-AW results. This finding also suggests that researchers need to not only advance theoretical knowledge but also use this knowledge to develop interventions for clinical practice, in order to better provide clinical guidance for ICU nurses.
Limitations
This study has certain limitations. First, this is a self-reported questionnaire and has the limitations associated with this type of study. Second, although we cover as many important items as possible when designing the questionnaire, some important information may still be missing. Also, it covered the knowledge, attitudes and behaviors of a sample of ICU nurses; nurses elsewhere may differ in any of these domains. However, the demographics of this population is likely representative of ICU nurses as a whole and our results were in line with those from researchers in other regions.
CONCLUSIONS
In conclusion, ICU nurses have a low level of knowledge and attitude about ICU-AW, but a high level of behavior. Efforts to help them acquire more ICU-AW theoretical knowledge and deepen their understanding of ICU-AW may will to better promote the practice of ICU-AW, improve the clinical outcomes of patients, and provide empirical evidence for the development of systematic prevention programs and provide references for clinical work.
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